Exploitation of the semi-homothallic life cycle of Saccharomyces cerevisiae for the development of breeding strategies.
A strain of Saccharomyces cerevisiae having desirable winemaking properties and high spore viability was bred from a semi-homothallic parent strain with similar winemaking properties but that produced sixfold fewer viable spores. Because the parent was homozygous for HO and for the MATa allele at both silent HMR and HML loci, it produced two MATa and two nonmating progeny per ascus. To obtain a segregant able to mate with the stable MATa progeny, a strain of the nonmating progeny, previously subjected to HO distruption with a KanMX4 cassette, was used. The resultant MATalphaho::KanMX4 transformant was mated to a MATa HO segregant and the diploid produced was sporulated to allow the isolation of a semi-homothallic diploid segregant designated 2D that lacked the KanMX4-disrupted HO allele as confirmed by sequence analysis. Genetic analysis indicated greater homozygosity in 2D than in the parent as assessed by PCR at five loci. The sugar consumption profiles of both 2D and the parent in grape juice fermentations were the same. Acetaldehyde levels and postfermentation biofilm formation were higher in 2D than in the parent. Because 2D has acceptable winemaking characteristics but produces significantly more viable spores than the parent strain, it will be useful in future breeding efforts.